Electrically evoked locomotor activity in the turtle spinal cord hemi-enlargement preparation.
We assessed the locomotor capacity of the left half of the spinal cord hindlimb enlargement in low-spinal turtles. Forward swimming was evoked in the left hindlimb by electrical stimulation of the right dorsolateral funiculus (DLF) at the anterior end of the third postcervical spinal segment (D3). Animals were held by a band-clamp in a water-filled tank so that hindlimb movements could be recorded from below with a digital video camera. Left hindlimb hip and knee movements were tracked while electromyograms (EMGs) were recorded from left hip and knee muscles. In turtles with intact spinal cords, electrical stimulation of the right D3 DLF evoked robust forward swimming movements of the left hindlimb, characterized by rhythmic alternation between hip flexor (HF) and hip extensor (HE) EMG discharge, with knee extensor (KE) bursts occurring during the latter part of each HE-off phase. After removing the right spinal hemi-enlargement (D8-S2), DLF stimulation still evoked rhythmic locomotor movements and EMG bursts in the left hindlimb that included HF-HE alternation and KE discharge. However, post-surgical movements and EMG bursts had longer cycle periods, and movements showed lower amplitudes compared to controls. These results show that (1) sufficient locomotor CPG circuitry resides within the turtle spinal hemi-enlargement to drive major components of the forward swim motor pattern, (2) contralateral circuitry contributes to the excitation of the locomotor CPG for a given limb, and (3) a sufficient portion of the descending DLF pathway crosses over to the contralateral cord anterior to the hindlimb enlargement to activate swimming.